IMPACT OF STRENGTH PROPERTIES ON CONCRETE BY RELATIVELY REPLACEMENT OF CEMENT WITH CLAY AND ASH by Kumar, Kurra Bharath & Srinivasa Rao, Kolla Naga
Kurra Bharath Kumar* et al. 
(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH 
Volume No.5, Issue No.3, April – May 2017, 6376-6379. 
2320 –5547 @ 2013-2017 http://www.ijitr.com All rights Reserved.  Page | 6376 
Impact of Strength Properties on Concrete by 
Relatively Replacement of Cement With Clay and Ash 
KURRA BHARATH KUMAR 
M.Tech Student, Dept of CIVIL, Chalapathi 
Institute of Technology, Guntur, A.P, India 
KOLLA NAGA SRINIVASA RAO  
Professor & HOD, Dept of CIVIL, Chalapathi 
Institute of Technology, Guntur, A.P, India
Abstract: The main objective of the work is to search out-out the effectiveness of ash and betonies put 
together on the concrete strength. During this work, it absolutely was planned that the cement is replaced 
with (5%, 7.5%, 10%, 12.5%, 15%). atomic number 20 clay and with (5%, 7.5%, 10%, 12.5%, 15%) ash 
severally. For investigation the potential use of atomic number 20 clay and ash in cement concrete by the 
exchange. Ordinary Portland cement (OPC) and evaluate the impact of those materials on the strength 
characteristics of concrete. several of the developing countries are exchanging the materials with the 
materials that are recycled thus on minimizing the environmental hazards and safeguarding the natural 
resources. Cubes and Cylinders were cast with M30 style combine and compressive, split enduringness 
was studied for three, 7, 28days and compared with typical concrete supported the check results, the 
varied strengths were known. 
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I. INTRODUCTION 
In worldwide, concrete is that the economical and 
most commonly used construction material these 
days with well-known combination proportion of 
cement, water, and aggregates. The usages of the 
waste merchandise like metallic element clay and 
ash square measure is built as a partial replacement 
of cement. By exploitation, these waste materials 
we tend to tend to can conserve the usage of natural 
resources. metallic element clay as partial 
replacement of cement known as-as Indian betonies 
Cement (IBC). clay is eco-friendly material, didn’t 
cause any injury to the environment [2-4]. clay are 
often used as a binding material; it obeys 
pozzolanic properties [5, 6]. And it's been proved 
by researchers that ash contains very reactive 
puzzling. it's dangerous to surroundings if not 
dispose of properly. The disposal of those waste 
materials creates many environmental problems. 
correct utilization of this material we tend to will 
defend the environment from greenhouse gas. 
Replacement of OPC with supplementary 
cementing materials like ash and clay is on the 
promising thanks to mitigating thermal cracking as 
a result of temperature differentials in mass 
concrete. This paper deals with the study of effects 
on concrete behavior created of partial replacement 
of cement in varied ratios with metallic element 
clay and ash at altogether completely different 
proportions. 
II. INGRADIANCS 
Cement: Portland cement and similar materials are 
made by heating rock (a supply of calcium) with 
clay and/or sedimentary rock (a supply of 
semiconductor, aluminum and iron) and grinding 
this product (called clinker) with a supply of salt 
(most commonly gypsum). The extraordinarily 
high temperatures and long periods of your time at 
those temperatures enable cement kilns to 
expeditiously and completely burn even difficult-
to-use fuels. OPC The 53-grade sample is 
employed. the relative density of the cement was 
3.15. 
Fly ash: Two categories of ash ar defined: 
Category Ffly ash and sophistication C ash as per 
ASTM C618. In this investigation category, F ash 
is employed. This fly ash is pozzolanic in nature, 
contains but seven-membered lime (CaO) and is 
collected from the burning of harder, older 
anthracite coal, and soft coal. The specific gravity 
of ash was a pair of.20.  
Fine Aggregate: Fine mixture could be a naturally 
occurring granular material composed of finely 
divided rock and mineral particles. The fine 
aggregate employed in the producing of concrete 
should be free from rubble, fungi and chemical 
attack. In this recent investigation, the stream sand 
which was offered near was used as fine aggregate 
and therefore the tests were meted out on sand as 
per IS 2386 – 1963 part(I), (III) and (IV). The 
specific gravity of fine mixture was a pair of.66 and 
Fineness modulus was a pair of.64. 
Coarse Aggregate: Coarse aggregates are created 
by the disintegration of rocks and by crushing 
rocks. These are offered in many alternative sizes. 
Coarse aggregates are typically those particles that 
are retained on Associate in Nursing IS four.75mm 
sieve. within the recent investigation, a coarse 
mixture of size 20mm and locally offered crushed 
granite stone mixture is used. varied tests were 
meted out as per IS 2386 – 1963 half (III) and (IV) 
and obtained Specific gravity as a pair of.66 and 
Fineness modules as three. 
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2.1 MIXED RATIOS: 
 
Fig 2.1. Mix Proportions 
The mixed style for getting the quantity of cement, 
fine combination and coarse combination area unit 
calculated based upon the code IS 10262: 2009 to 
realize a compressive strength of M30 grade. the 
utmost size was 20mm; water content is 186 
kg/m3, water/cement magnitude relation of 
zero.432, the slump of 68mm and compaction issue 
of 0.905.The mixed style was done from suggested 
IS 10262-1982. The concrete combine proportion 
was 1:1.53:2.10 by weight. Six combined 
proportions of proportion by weight of atomic 
number 20 clay and fly ash is used (i.e) 10, 15, 20, 
25, 30. the combination style is tabulated in the 
above table. 
III. WORK ABILITY 
It is mentioned earlier that workability of concrete 
may be an advanced property. even as it eludes all 
precise definition, it additionally eludes precise 
measurements. varied makes an attempt are created 
by several analysis workers to quantitatively live 
this necessary and very important property of 
concrete. however, none of those ways are 
satisfactory for exact measurement or expressing 
this property to bring out it's full that means. a 
number of the tests live the parameters terribly near 
workability and supply helpful data. the subsequent 
tests are normally used to live workability. 
A. Slump Test 
B. Compacting Factor Test 
Slump Test: 
The result for the slump take a look at of the recent 
concrete is shown in Figure five. The slumps 
obtained area unit within themedium varies (35– 
70mm). the very best slump was obtained with 
concrete created with stream gravel. River gravel 
includes a comparatively smooth surface and 
spherical in form, being water-worn owing to the 
action of running water and thereby increase the 
workability of recent concrete. This mixture needs 
less quantity of paste to coat its surface and thereby 
leave additional paste for lubrication in order that 
interactions between mixture particles throughout 
combining area unit decreased  (Mindless, Young, 
and Darwin, 2003). rock and granite aggregates 
area unit crushed from rock fragments and this 
offers the combination a characteristic rough and 
fairly angular in form. a mixture of this nature 
needs an additional quantity of water once used for 
concrete work to provide for mixture coating and 
lubrication (ACI Committee 211.1-91). The 
concrete containing crushed quartzite and granite 
aggregates thus shows lower workability compared 
to concrete created with stream gravel. 
Compacting Factor Test: 
The compacting issue check is intended primarily 
to be used within the laboratory however it may be 
utilized in the field. it's additional precise and 
sensitive than the slump check and is especially 
helpful for concrete mixes of very low workability 
as square measure ordinarily used once the 
concrete is to be compacted by vibration. Such dry 
concrete is insensitive to slump check. The 
compacting issue check has been developed at the 
Road Research Lab U.K.and it is claimed that it's 
one in every of the foremost economical tests for 
activity the workability of concrete. This check 
works on the principle of decisive the degree of 
compaction achieved by a regular quantity of labor 
done by allowing the concrete to founder a regular 
height. The degree of compaction, known as the 
compacting factor is measured by the density 
quantitative relation i.e., the quantitative relation of 
the density truly achieved within the check to the 
density of same concrete totally compacted. The 
sample of concrete to be tested is placed within the 
higher hopper up to the brim. The trap-door is 
opened in order that the concrete falls into the 
lower hopper. Then the trap-door of the lower 
hopper is opened and the concrete is allowed to 
constitute the cylinder. within the case of a dry-
mix, it's probably that the concrete might not fall on 
gap the trap-door. In such a case, a small thrust by 
a rod is also needed to line the concrete in motion. 
the surplus concrete remaining higher than the 
highest level of the cylinder is then interrupted with 
the assistance of plane blade furnished with the 
equipment. the surface of the cylinder is cleaned. 
The concrete is crammed up exactly up to the 
highest level of the cylinder. The cylinder is empty 
so refilled with the concrete from the constant 
sample in layers approximately five cm deep. The 
player's square measure heavily rammed or ideally 
vibrated therefore on acquire full compaction. the 
highest surface of the totally compacted concrete is 
then rigorously stricken off level with the highest 
of the cylinder and weighed to the closest ten. This 
weight is thought as “Weight of totally compacted 
concrete”. It may be calculated by knowing the 
proportion of materials, their various specific 
gravities, and also the volume of the cylinder. it's 
seen from expertise, that it makes a little distinction 
in compacting issue price, whether or not the 
burden of totally compacted concrete is calculated 
on paper or found out truly after100 percent 
compaction. It will be realized that the compacting 
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issue check measures the inherent characteristics of 
the concrete that relates terribly near the 
workability necessities of concrete and in and of 
itself it's one in every of the great tests to depict the 
workability of concrete. 
 
Fig.3.1. Compaction factor test 
IV. RESULTS AND DISCUSSIONS 
Compressive Strength is the capability of a cloth or 
structure to face up to masses tending to scale back 
size, as opposition durability, that withstands 
masses tending to elongate. In alternative words, 
compressive strength resists compression (being 
pushed together), whereas durability resists tension 
(being forced apart). within the study of strength, 
durability, compressive strength, and shear strength 
will be analyzed independently. Compressive 
strength will be measured by plotting applied force 
against deformation in an exceedingly testing 
machine, such as a universal testing machine. Some 
materials fracture at their compressive strength 
limit; others deform irreversibly, thus a given 
quantity of deformation could also be thought-
about because of the limit for the compressive load. 
Compressive strength could be a key worth for 
designing of the structures. 
 
Fig.4.1. Compression testing machine. 
 
FIG.4.2.Grafical representation of compressive test. 
 
V. CONCLUSION 
Based on top of study the next observations are 
created on partial cement replacement by IBFC 
within which several tests performed to determine 
the performance of bentonite and flash fulfilling the 
conditions of partial cement replacement material 
could also be terminated by the next points: 
 At the initial ages, as replacement level of 
IBFC will increase the compressive strength 
increases here once split lastingness 
additionally will increase at the same time. 
 The optimum strength is obtained at the 
amount of V-day of OPC replaced by IBFC. 
 There was a big improvement in Compressive 
strength of the composition mentioned with 
IBFC content at V-day for the look combine 
at totally different ages i.e. 3-28 days. 
 The rise in a split tensile  strength was in order 
with IBFC content at 15% at the age of 3, 7 
and 28 days. 
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